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Results and discussion
Identification of BSA-RAC and BSA-RAC-CL
. UV-Vis absorption spectra of (A) 1 mgmL -1 BSA, 0.05 mgmL -1 RAC and 1 mgmL -1 BSA-RAC and (B) 1 mgmL -1 CL, 1 mgmL -1 BSA-RAC and 1 mgmL -1 BSA-RAC-CL.
The UV-Vis absorption spectra of 1 mgmL -1 BSA, 0.05 mgmL -1 RAC, and 1 mgmL -1 BSA-RAC are shown in Fig. S1A . As shown in Fig. S1A , the absorbance of BSA-RAC is significantly higher than that of BSA at the same wavelength, and the maximum absorption wavelength of BSA-RAC has the tendency of superposition of the maximum absorption wavelength of BSA and RAC, which proves that BSA and RAC are coupled. The UV-Vis absorption spectra of 1 mgmL -1 CL, 1 mgmL -1 BSA-RAC, and 1 mgmL -1 BSA-RAC-CL are shown in Fig. S1B . As shown in Fig. S1B , the ultraviolet absorption curves of BSA-RAC-CL and BSA-RAC are different. The absorbance of BSA-RAC-CL is obviously higher than that of BSA-RAC at the same wavelength. BSA-RAC-CL and CL have characteristic absorption at 323 and 345 nm, respectively, which indicates BSA-RAC and CL are successfully coupled. 
Detection of six -agonists
Reproducibility and stability
To measure the reproducibility of the GCE/GNP/SAL immunosensor, six concentrations of RAC were detected three times and the relative standard deviations of the GCE/GNP/SAL immunosensor were 0.42%, 0.65%, 0.53%, 0.58%, 0.32% and 0.68%, corresponding to the RAC concentrations of 0.5, 1, 5, 10, 50 and 100 ngmL -1 , respectively, demonstrating the prepared immunosensor has satisfactory reproducibility. In addition, the immunosensor was stored at 4℃ and the current response was measured three times a day for 7 consecutive days. The relative standard deviation was less than 8%. In conclusion, the GCE/GNP/SAL immunosensor has a good S5 reproducibility and stability in a relatively long time. (a, b, c, d, e, f, g, h, i and j corresponding to GCE/GNP/RAC, concentrations from 5000, 4000, 2000, 1000, 500, 100, 50, 10 and 0 ngmL -1 , respectively). (E) MAB detected by the GCE/GNP/RAC electrochemical immunosensor (a, b, c, d, e, f, g, h, i, j, k, l and m corresponding to GCE/GNP/RAC, concentrations from 7000, 5000, 4000, 2000, 1000, 500, 100, 50, 10, 5, 1 and 0 ngmL -1 , respectively). (F) TUL detected by the GCE/GNP/RAC electrochemical immunosensor (a, b, c, d, e, f, g, h, i, j and k corresponding to GCE/GNP/RAC, concentrations from 5000, 4000, 3000, 2000, 1000, 500, 100, 50, 10 and 0 ngmL -1 , respectively).
Detection of six -agonists
Reproducibility and stability
To measure the reproducibility of the GCE/GNP/RAC immunosensor, six concentrations of CL were detected three times and the relative standard deviations of the GCE/GNP/RAC immunosensor were 0.33%, 0.54%, 0.49%, 0.61%, 0.37% and 0.56%, corresponding to the CL concentrations of 0.5, 5, 10, 50, 100 and 500 ngmL -1 , respectively, demonstrating the prepared immunosensor has satisfactory reproducibility. In addition, the immunosensor was stored at 4℃
